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Alexandrium catenella is a widespread dinoflagellate species which not only produces 
paralytic shellfish toxins resulting in paralytic shellfish poisoning (PSP), but also causes 
harmful algal blooms (HABs). A. catenella causing-HABs and its toxins have become an 
important branch of HABs research due to their adverse effects and threaten to marine 
ecosystem, marine organisms, mariculture and human beings.  
In this thesis, the protein profiles of A. catenella DH01 grown in nutrient limitation 
and addition conditions were copmared using 2D-PAGE, the differentially expressed 
proteins were identified and characterized using MALDI-TOF-TOF mass spectrometer, 
and the potential nutrient status indicating biomarkers were preliminarily selected.The 
response mechanism of A. catenella DH01 to inorganic and organic nutrient addition was 
also discussed. The main results are as followings: 
1．A. catenella DH01 cells were able to tolerate a certain degree of nutrient limitation 
and were able to utilize intracellular “reserved nitrogen and phosphorus” to maintain cell 
growth and other physiological functions. The response of nutrient-limitaed A. catenella 
DH01 cells to nutrient addition was rapid. There was no significant difference in cell 
growth between inorganic and organic addition, indicating A. catenella DH01 might 
possess high efficient organic nutrient utilizing syetems, which enabled cells to utilize 
organic nutrients as nitrogen or phosphorus sources; 
2．The proteomic response of nutrient-limited A. catenella DH01 to inorganic nutrient 
addition was rapid:under phosphorus-limited condition, proteins involved in 
photosynthesis, such as RubisCO were down regulated, but proteins involved in 
bioluminescence, nitrogen metabolism, phosphorus nutrition transportation, and signal 
transduction were up regulated, addition of inorganic phosphorus enhanced the 
photosynthesis process. Under nitrogen-limited condition, proteins involved in 
photosynthesis, metabolism and cell cycle were down regulated, but proteins involved in 
glycolysis, transcription, signal transduction, cell structure, cell cycle and stress response 















metabolism, nitrogen metabolism, phosphorus metabolism and other processes; 
3．The proteomic response of nutrient-limited A. catenella DH01 to organic nutrient 
addition was rapid: addition of adenosine-triphosphate (ATP) increased the expressions of 
proteins involved in the calvin cycle, photosynthetic phosphorylation and oxidative 
phosphorylation, ribosomal protein synthesis as well as cell division and growth. 
Addition of urea increased the expressions of proteins involved in photosynthesis and 
glycolysis; 
4．The adaptive mechanisms of A. catenella DH01 to phosphorus limitation or 
nitrogen limitation were different. In phosphorus-limited A. catenella DH01, efficient 
phophate assimilation system was induced, while in nitrogen-limited A. catenella DH01, 
alternative energy utilization such as sugar was strenghened. The differences of 
proteomic response of nutrient-limited A. catenella DH01 between inorganic and organic 
addition had emerged. Added phophate and ATP to phosphorus-limited A. catenella 
DH01, both photosynthesis was reinforced meanwhile proteins involved in energy 
metabolism, cell growth and protein synthesis were up regulated under ATP addition. 
Added nitrate and Urea to nitrogen-limited A. catenella DH01, proteins involved in 
photosynthesis were both up regulated,moreover,metabolism was enhanced under nitrate 
addition; 
5．Several proteins significantly varied with the nutrients which might play important 
roles in regulating nutrient stress adaption and metabolic processes. Outer membrane 
porin and phosphate ABC transporter were up regulated remarkedly in 
phosphorus-limitated A. catenella DH01 while NAP50 were down regulated in nitrogen- 
limitated A. catenella DH01. These proteins could be used as potential indicating 
biomarkers for phosphorus and nitrogen limited cells. 
Overall, this thesis investigated the physiological reponse of dinoflagellates to 
nutrient variations at the proteomic level, identified and characterized some proteins 
related to nutrient variations which provides new insights into nutrition physiology of 
dinoflagellates and molecular nutrient mechanism of the occurrence of HABs. 
 
















缩略词 英文名称 中文名称 
2-DE Two dimentional electrophoresis 双向电泳 
APS Ammonium Persulfate 过硫酸铵 
ATP Adenosine-triphosphate 三磷酸腺苷 





DNA Deoxyribonucleic acid 脱氧核糖核酸 
DTT Dithiothreitol 二硫苏糖醇 
EDTA ethylenediaminetetraacetic acid 乙二胺四乙酸 
HAB Harmful Algal Bloom 有害赤潮 
HSP Heat shock protein 热休克蛋白 
RNA Ribonucleic acid 核糖核酸 
SDS Sodium decdecyl sulsfate 十二烷基磺酸钠 
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